Development of a Nuclearized Pilot for the Purification of Radioactive Water: Dead end Filtration with Ceramic Membrane  by Carretier, E. et al.
 Procedia Engineering  44 ( 2012 )  1718 – 1720 











RWKHU SURFHVVHV RQOLQH WR VWRS WKLV FROORLGDO SROOXWLRQ ZKLOVW OHWWLQJ WKH VDOWV UHJXODWLQJ WKH
QXFOHDUDFWLYLW\JRWKURXJK7KHVHOHFWLYLW\RIILOWHUVFXUUHQWO\LQSODFHLVOLPLWHGGXHWRWKHLUSRUH
VL]H  P 7KH UHSODFHPHQW E\ PHPEUDQHV VKRXOG VWRS WKHVH VLOYHU SDUWLFOHV DV WKH\ DUH
IRUPHGDQGQRWDOORZJHUPLQDWLRQWRWDNHSODFHLQWKHFLUFXLW)RXUYHU\LPSRUWDQWFRQVWUDLQWVDUH
WR EH WDNHQ LQWR DFFRXQW L D WHFKQLFDO FRQVWUDLQW PHPEUDQHV PXVW EH LQVHUWHG ZLWKLQ WKH
H[LVWLQJILOWUDWLRQGHYLFHFDJHZKLFKKDVDVPDOOVL]HLLDFRQVWUDLQWLQWHUPVRIPDWHULDOVDV
PDWHULDOV DUH GLUHFWO\ LQ FRQWDFW ZLWK UDGLRDFWLYH IOXLG WKH PHPEUDQH PDWHULDO PXVW EH
FRPSDWLEOH WR DYRLG WKH UHOHDVH RI FRPSRXQGV WKDW ZRXOG DOWHU WKLV QXFOHDU DFWLYLW\ LLL D
K\GUDXOLFFRQVWUDLQW WKH WUHDWHG IORZZLOOEHRUPKFRQWLQXRXVO\ IRUDQGEDUV
UHVSHFWLYHO\7KHSUHVVXUHGURSEHWZHHQ WKH LQOHWDQG WKHRXWOHWRI WKHPHPEUDQHV ILOWHU WKDW
ZLOO EH LPSOHPHQWHG QHHGV WR EH DGHTXDWH WR FUHDWH D IORZ WR WUHDW 0RUHRYHU WKH RXWOHW
SUHVVXUH RI WKLV ILOWHU VKRXOG EH VXIILFLHQW WR HQVXUH WKH RSHUDWLRQ RI GRZQVWUHDP WUHDWPHQW










WKH GHVLUHG VSDFH DV ORQJ DV WKH FHUDPLFPHPEUDQHV IXQFWLRQHG LQ GHDG HQG ILOWUDWLRQ 7KH
RSWLPL]DWLRQRIWKHPHPEUDQHVJHRPHWU\WKHGLVWULEXWLRQRIWKHPHPEUDQHVLQWKHFDJHDQGWKH
0:&2FRQFOXGHGWKDWWKHDUUDQJHPHQWRIPRQROLWKVRIFKDQQHOVVTXDUHHDFKPð
HQVXUHV WKH IORZV IRU D 0:&2 RI  PLFURQ ([SHULPHQWV XVLQJ ZDWHU KDYH YDOLGDWHG WKH






SLORW LV ZDWHUSURRI DQG HTXLSHG ZLWK PXOWLSOH VHFXULW\ OHYHOV )RU H[DPSOH OHDN GHWHFWRUV RI
GLIIHUHQWWHFKQRORJLHVDUHLQVWDOOHGWRIXQFWLRQUHJDUGOHVVRIWKHSRZHUVXSSO\7KHSRZHUVXSSO\
LVUHPRWHDQGWKHDXWRPDWLRQRIWKHGHYHORSHGSLORWFDQUHDFKVDIHW\LQFDVHRISRZHUIDLOXUH
7KH SLORW LV HTXLSHGZLWK D VLQJOHFKDQQHO FHUDPLFPHPEUDQH LGHQWLFDO FKHPLFDO QDWXUH DQG
0:&2 WR WKHPXOWLFKDQQHOPHPEUDQHV SURSRVHG LQ WKH K\GUDXOLF IHDVLELOLW\ 7KHPHPEUDQH
KDVWKHUHIRUHEHHQSODFHGLQDVSHFLDOO\GHYHORSHGGHDGHQGILOWUDWLRQFDUWHUZKLFKZDVKRXVHG
ZLWK D VXIILFLHQW WKLFNQHVV RI OHDG  WRQV WR HQVXUH WKH VDIHW\ RI SHUVRQQHO ZRUNLQJ
RFFDVLRQDOO\ LQ WKH DUHD $IWHU H[WHQVLYH WHVWV VLPXODWLQJ IRUHVHHDEOH LQFLGHQWV RQ D QXFOHDU
SRZHU SODQW D VDIHW\ FDVH ZDV FRPSOHWHG DQG WHVWV RQPRGHO VXVSHQVLRQV RI JUDQXORPHWU\
FORVHWRWKRVHHQFRXQWHUHGLQWKHSULPDU\FLUFXLWZHUHFRQGXFWHGWRHYDOXDWHWKHFORJJLQJ
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,QRUGHU WRVLPXODWHD OLIHWLPHRIDVOLFHRI \HDUVRI ILOWUDWLRQRI WKHZDWHUFRQWDLQHG LQ WKH
SULPDU\ FLUFXLW LH  P SHU Pð RI PHPEUDQH VXVSHQVLRQV RI ]LUFRQLD DW GLIIHUHQW
FRQFHQWUDWLRQVDUHILOWHUHGXQGHUYDULDEOHFRQGLWLRQVRIWLPHDQGSHUPHDWHIORZ7KHFRQWLQXRXV
UHFRUGLQJRIK\GUDXOLFDQGJUDQXORPHWULFYDULDEOHVDOORZVXVWRTXDQWLI\QRWRQO\WKHUHWHQWLRQRI
WKH PHPEUDQHV EXW DOVR WKH EHKDYLRU RI WKH PHPEUDQHV DQG WKH SLORW IRU WKH ILOWUDWLRQ RI D
TXDQWLW\RIVROLGHTXLYDOHQWWRWKDWSUHVHQWLQWKHSULPDU\FLUFXLW)LJXUHVKRZVWKHILOWUDWLRQRID
TXDQWLW\RISDUWLFOHVWLPHVKLJKHUWKDQH[SHFWHGRYHUWKHOLIHWLPHRIDVOLFH,WLVIRXQGWKDWWKH
PHPEUDQH IRXOLQJ LV YHU\ VPDOO WKHUHIRUH WKH FHQWUDO IORZ LV HQVXUHG DQG UHWHQWLRQ LV WRWDO
UHJDUGOHVV RI WKH VWXGLHG JUDQXORPHWULF UDQJH 7KH GHYHORSHG DXWRPDWLRQ RI WKH SLORW DOVR
DOORZHG XV WR WDNH DFFRXQW RI RFFDVLRQDO DFFLGHQWV VXFK DV SRZHU RXWDJHV RU IOXLG LQOHW
1XPHURXV H[SHULPHQWV ZLWK GLIIHUHQW FXWRIIV DQG GLIIHUHQW SDVVDJH IORZV OHG WR D EHWWHU
XQGHUVWDQGLQJRIWKHSRWHQWLDOFORJJLQJREWDLQHGGXULQJWKHDFWXDOZDWHUILOWUDWLRQ
&RQFOXVLRQ
8QGHUPDQ\FRQVWUDLQWV LWZDVVKRZQ WKDW LW LVSRVVLEOH WRSRVLWLRQPHPEUDQHV LQ WKHSULPDU\
FLUFXLWRIDQXFOHDUUHDFWRULQRUGHUWRLPSURYHWKHILOWUDWLRQRIWKHUDGLRDFWLYHZDWHUFRQWDLQHGLQ
LWVFRQVWUDLQHGVSDFH$QXFOHDULVHGSLORWHTXLSHGZLWKFHUDPLFPHPEUDQHVLQGHDGHQGPRGH
KDV EHHQ GHVLJQHGPDQXIDFWXUHG DQG WHVWHG XQGHU FRQGLWLRQV VLPXODWLQJ WKH RSHUDWLRQ RI D
QXFOHDUSODQW7KHSLORWVKRXOGQRZEHLQVWDOOHGLQDQXFOHDUSODQWLQRUGHUWRLYDOLGDWHWKHILUVW











)LJXUH  3URSRVHG VHWWOHPHQW RI WKH PRQROLWKV LQ WKH H[LVWLQJ FDJH >OHIW@ DQG VHOHFWHG
PHPEUDQHV>ULJKW@
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